Transcription factors SF1 and cJUN cooperate to activate the Fdx1 promoter in MA-10 Leydig cells.
The Ferredoxin 1 (FDX1) protein supports steroid biosynthesis in steroidogenic cells through electron transfer to the rate-limiting steroidogenic enzyme, CYP11A1. The latter catalyzes the conversion of cholesterol to pregnenolone through side chain cleavage inside the mitochondria. Thus far, only several transcription factors have been implicated in the regulation of mouse Fdx1 promoter activity in Leydig cells. These include the nuclear receptor SF1 and SP1. Since two conserved regulatory elements for AP1 transcription factors have been located at -764 and -617bp of the Fdx1 promoter, we hypothesized that cJUN may cooperate with other partners to regulate Fdx1 in Leydig cells. Indeed, we report that SF1 and cJUN interact and cooperate to activate the Fdx1 promoter in MA-10 and TM3 Leydig cells. Furthermore, we found that such activation requires different regulatory elements located between -124 and -306bp of the Fdx1 promoter and involves recruitment of SF1 to this region. Using RNA interference, the importance of SF1 in transcriptional regulation of Fdx1 was confirmed, whereas cJUN was dispensable even though it cooperated with SF1 to upregulate Fdx1 expression in MA-10 cells. Thus, our data provides new insights in the molecular mechanisms that control mouse Fdx1 transcription, possibly leading to regulation of CYP11A1 enzyme activation, in Leydig cells.